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^ = (57) Abstract : Proteins PAK4 and JIK each binding to MKK7 and directly phosphorylating it are found out. Thus, it is intended to 
provide an inhibitor of c-Jun phosphorylation by JNK3 and a method of inhibiting phosphorylation characterized in that at least one 
^ of binding of PAK4 to MKK7, phosphorylation of MKK7 by PAK4, binding of JIK to MKK7 and phosphorylation of MKK7 by JIK 
is inhibited; a preventive and/or a remedy for diseases based on the c-Jun phosphorylation by JNK3; and a preventive method and/or 
C<l a therapeutic method. It is also intended to provide a method of identifying a compound inhibiting binding of PAK4 to MKK7, 
t^i phosphorylation of MKK7 by PAK4, binding of JIK to MKK7 and phosphorylation of MKK7 by JIK; and a compound obtained by 
the identification method. It is further intended to provide a medicinal composition containing at least one of the above compound 
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and the above inhibitor in an effective dose. 
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mmm 

MKK7JSH4tePJ**!l 

5 &ffi&m 

&mwt£, MAP^t-t>t-^7 (mkk7) ©fiH4^b«ria*i-5 r t 

birZ> c - J u n N»t-if3(JNK3)|:i§c - Jun!) ^SfeteWPfl^ 
jNK3icj:5c-jun!) ^iWfclz:£-3< 0S&<a3fc#, ftt*K:#ggtt2i&0>3fc# 

(-M-rSo ct«9f¥U<{i, MKK7ip2 1gmt-t*4 (PAK4) (DfaKfc 
10 fflfeitJ!/tfcfiMKK7i:JNK/SAPK—fytlfMl^t>-g (J IK) 
©+BHf^MS:ia*i-6r: ts -T^^*>> P AK 4^MKK 7 Iw^tTjtiMKK 7 
£y yifttS c: i J; 0 ?l t ® r $ ^5MK K 7 ©Sttfb^ J; fctt J I K^»s 
MKK 7 JOi^LTffigMKK 7 £r U - £ 19 $^X^MKK 7 

15 J;t^H.#^^M-rS 0 3&»d»5«H»4r^ri-S JNK3ia5c- J un!)y» 

^fc}CPi-6o £ bl^ PAK4tMKK7©^, PAK4 tiSMKK 7©!i 
i'lWk J IKtMKK7©^fcttJ IKia5MKK7ff)yy»Plft5 

c-Jun N5feWi^^-— S (£AT\ JNKi:Wt5j ft, MAP^ — if (J£* 

t. MAPK«tto„) 775 t-jR-rssefey ^^it-fes. "$?us-c 

25 (3:3o<D J NKjtfc^ (JNK1, J NK 2 jo J NK 3 ) ;6SJi,tB V^o - 

frlhCD? ~h J NK 3 l»l^^^^#l^i-MtTV^o 

JNK3lt M^MAPKilt^^ ii»J^-e{i«<tA^mt4jkib^V\ J 
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mw* m&wtmttZo) ^mmy-j mmmxm* (tnfk << 

"C^Sc WfefcSH^ (NGF) 6^*»Cj;5#S3HlJia5Efcd3V^ JNKiSJg 

t£-fb1~ 5 £ £ (eH^Ftt^S*; D.NGF J: ZftfflmffiKtf c-JunOK^y 

h X -f (dominant negative mutant) (D^k^l 

MKK4 irMKK7^^TV^ 0 MKK7fi, MAPKK7, MAP2K7, J 
NKK2H fiftL, J N K ttmmtf) K V >mt L T^f^b $ -It -5 4 *5 

< MA PK7/^ U-©-it'fc§ERK2^p 38fcP l^BWb LTiStfrffcSiirS. 
MK K 4 Jft^F L fcJBStt^^JJg ( E S ,«) K&l ^T % SBSffiflHK* fc 

iiasjNKMWfc^r^^b m^xme), mkk7i±, mkk4 

J NK^tt-fbtt^fc, 16^iGTPI6f0 1Ot*fe§ c d c 4 2.tp>b<0 9 S? 
•rMZ.£oX5\%m^£tlZ> (##rF»7) 0 c d c 4 2 Klft^bT-t©^-^^ 
e*fS^^— tf£ LT, p 2 1 *£tt<ffc*"f — i? ( P 21-activated k 
inase ; PAK) tf%}bfLX\,^% 0 MB, PAK77 ^-©-ItfeSPAK 
1, PAK 2, PAK3^fc{iPAK4cDiifiJ^5l,}Cj; JNK©^t;«g 
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b*>U PAKt J NKmtOMO^ft^t/l^KO«i, mtfiffig 

c d c 4 2^^#ftlWJte^lcBB^UTV^5r.tS:*Rft■^-Sftl^v^<03&^#$i^T 
V^„ 0ilx.fc£s (D^mtm c d c 4 2(753ft«!l*3Stt»S«Bja5ESrRa»b, 

5 *fc, c d c 4 2<DK?tV h^^f^^I*iNGF^*tJ;ott»5E?:i 
^J-TS (^fFSnttl 1)„ Sttftlc d c 4 2(CJ;19. J NK^Hm MKK 

7i>m&it-tZ>Zbi>m&£tlX^Z> mW^FXmi 2) 0 iot, cdc4 2HM 

^/^^AitmBmto^, ^<fc<!b (SXT. KRtm 

f^cttfcSo) iu*5it5iei©7^-/i/f^y^ (folding) (omm^ 

15 /hJia^^-?->'-¥-<n>'(D^m^^^^ (unfolded prote 

in response :UPR), ~7 ±~J\^ 4 (m i s f o 1 d i n g ) 

S'bCitt, IREl^^tltV^ (^#fF»l 3) 0 

ER^ h U 7s (Djkffi fc.£.%> J NK^tt^iamt-, I REl*Jj:t?TRAF 2^H 
20 ^LTV^^^fB^tirO/^ ('^WfcScSfc l 4£; < £;m 5) G -rtafyib^ I RE1 
Mlffl^T'tt ER^h^ (DfmK J;5JN KS'I4»WJ £ th, ^ fc, I R E 1 
cOiiliJ^tCj; 9 JNKfcfemt-t&o IREl(iTRAF2t^U ^ 

fc, TR AF 2 © K-;ty h^*7 ^Ilftft I RE 1 J: 5 J NK^tfrfb^P.a 

25 er^ hw^^w^j:^ j NYLfemkvmmzm-s-irzw.&wt b-c, stcnmz. 

JIK(DPKi^ 0 ) ^^TV^ 0 JIKH I RE lfcitlTRAF 2 t 
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5) 0 

J I h S t e 2 0 pI6fOt h*g|^*refc£STE 2 OfCgSigLfc 

5 tyy/^t=^H?(STE20-related serine/thr 
eonine kinase) ©~0t^5 0 J I KtCOV^J*JifBtfM§©fl&te: % #!l 
-h^WB-?- (EGF) Wa^JNKffiM^PlSU t(Dmj IKgt 

©«ttt>»«w**t5 (*iwjtti6) ^ j iKoanesa^jNKflDS 

ER^ v&ffiz <t57*° } d5 x MKK4*5iOtMKK7©^0 

15 ^h^^^^H^lciUflrtMSiifc-i:*^ (^MWHOftl s), ERxhVX 
OfiMKL «t I— v^M^fC, MKK 4 £fc«:MKK 7 £^Lfc J NKgftft^ 

BS^ IT V ^ 5 BTUtt^ & -5 0 
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25 5-8 70, 
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1 9 : aiw&i^ 2001^ i2ot, in# s #^ : 



£ A, Afrttic ttttS&fj&KAfc if©»Kt r^fcgsjh*5 «t £ ■srfgjc-t- 

&mW%-tblZ, MKK7^PAK4SfcliJ I K tffiMfS £ t &<<( fisV = 
(in s i 1 i c o) TffSILT, »*6<Jfc:SE9§ U ^51flMl©»*, PAK4 
J I Kid £ <0 MKK 7 V >mik£tlX J NK 3 ^^/MS^i^&^Mrt- 

^m<D— WMfe, TIB i ) d^e>iv) ©5*>OM<Hlo|:#S[it5 % j N 
K3Cj;5c-Jun!) ^MWbOffi^RlMi-S ; 

i) PAK4iMKK7©i^pif % 

ii) PAK4IC<£5MKK7©y VSfeffcWRaWs 
i±L) J I KirMKK 7<D^-^PJL* N 

iv) J I K»CJ;5MKK7©IJ >Mfc(Dm.Wo 

JNK3(a5c-JunD ^MMfcOlfiS^afcfclBBi-S,, 

JNK3ia5c-Jun!J >Wfcfc:£-3< ^A^>B&lh^J*5«t^/*fctt?&^f'J{3:g| 



WO 2004/002532 %W WW PCT/JP2003/008179 

*■ 7 

*fc^p^<^— sums. buIe i ) ^e>iv) © o t><D'pf£< thi oM^ts, 

5 £b«M<o-pJMtte, itufBi ) ^ibiv) co^co^/jK it)io^^f5, 

^ h^ti^mmcD— mmi*. pak4 tMKKy^^pifts^ropt 

Mtfcot, PAK4 ^MKK7 W^A^ 5 ^ij: Tt% P AK 4 *5«tt>V^fc{i 
MKK7«|k^iti^, #CV^\ PAK4iMKK7i©g^tJ:i54C 

~£tc^W(D—mmte, j i k^mkk 7 (DW^*mm^&ik^m(DmfeJjfex*ib 

ot\ J IKi:MKK7i:^A^^ Tt% J IK^J:i;/^fcliMKK7^ 
W-lk&^tmkZlt, J I KiMKK7 ^©iB'atJ: D4C5v'^'t>'W# 

15 tE, 7Fftfe-£tctemk%:WLlii-fZ>Z.t^£<Q, &&&&&& J IKtMKK7i©^ 

$b}^|§0^(D-^te, PAK4ia5MKK7(Dy ^m^mm~r^t^m(D 
^»T'fcoT, PAK4*5j;t>V*fci{iMKK7 t^^^Sr^^^, MK 

i"^>r <b(c:J;i9 N tftft^WP AK 4 [C<t 5MKK 7 © U ytj^Plf t5»^ 

£h\^%ttmw(D--mmte. j i K(cj:5MKK76oy ^mt^mm-r^it^. 

(DfflfcjjfeT'fo^X. J I Kjo J:t//S fcttMKK 7 «!: MK 

25 K 7 co y v^b£#>i±}-r 5 r. t co-c^ 5 ix^/Kfc .fctf/Sifcf*-^— %&mirZ> 
^^IAl, ^cOv-^^joil^X^T^te-^-^-co^fe ^#&;£7c{«^£1££B 
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& b^t^mm<D—mmi^ pak4 ^mkk i <Dmemmmz&tz>. 
&ft*&m<D— mmi-i, j iKiMKK7©^rajtit§ o 

£ ^Slte, P AK 4 CiSMKK 7 CO]) Z> o 

£ fel-*fc*3SMO— ffilRtt, J I KtiSMKK 7<7>y VBWfclM2Rlfc:Bli-.5o 

*fc*iswoD— ffi«r± % tfy^/ws:^ ^yfyhya ^ 

m, y>ms Lewy#ism #^^g^ mtmrnm 

m&mmmm, mnmm±&mm, &nmj&mm&m, P i c k*^ 77^7^ 

^yx-fy>3. f^yfT (familial British dementi 
a), ^n^y7x/H*-t = ^ (Creutzfeldt-Jakob)l, -^/^ 
f^^-* h^^*^— (Gers tmann-Stranss 1 er) £e#I|^ $E 
4=*! (7v-iH«) (B S E), ^fett-^-n-fe^tr^ (neuroserpi 
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•£ttmw<D-mmu. w&m&mmdK ^y^ws^, ^>?-^bism, & 
mw-mmmtm, mm*£m±.t±mm. j&wmmmm&m, picki, 77^7^ 

~? V T -i V 9*^ ^f~T (familial British dementi 

a), ^P>f5'7i;l'h-t3^ (Creutzfeldt-Jakob) #1,^/1^ 
15 h-^^-^ h^^*^— (Gerstmann — Stranss ler) j5e^3¥, $E 
(?~>ffiffi1tm&) (BSE), $:tcit~=L — V±jU\?ls (neuroserp i 

&bfc%i&m<D— ftgfRtt % PAK4, J IK, PAK4^^-m^^^^t 
20 J IK^3-KW!)^^ WK, PAK4^3-Kf5#y^^ W 

KSr-g-^Ti"*^^— ^JitF J I K^=3 - KtS*°!J i/tf K^ttt5-<^ ^ 
—frt>iBt£tiZ>'J>tl:< khiok. MKK 7 % MKK7^3-KW^^ W 

25 s&fcsfc;*:^©--- mmte, mmmj&jimzm^zfzm** h-efco-c, pak 

4, J IK, P AK4^n- Kt5*"U W F\ J I K& =* — Kt5*° y * ? 

PAK4^n-Kf5^y^^ WK^tt5^^-^J:t;j IK 
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* 

MKK 7 % MKK 7 £r=i — K^S^y X ? UX"? Kfeil^MKK 7 — 

fH 1 ma, MKK 7 £ P AK 4 <b <D*iSf£/B £^ y n xm L-fcS&£ 
MKK 7 <b PAK4©n^77^f^yM:m\ H^^T^Lfcil^ 

M2mi-£, PAK4^ytf hn-eMKK7^y ^iftLfert^f 0 GST- 
MKK7{iFLAG-PAK4WTyyiib^ilfc (W- ^4) ^ n FLAG- 
PAK4»T (^3) -CteV IsWtfc&tltefrolt. GST {3: FLAG 

-PAK4#ftT -Ct##^T ( V" — >' 1 ) T?t> y ^^$tt^^ofc 0 

m3mn, p ak 4 ^mkk 7«rt«bfcr t m*p<DTm-z, 

mifc&mmi (IP) fdfcV^ HA-MKK7tFLAG-PAK4^«^ 
tcmjfe&mmmm (cell lysate) (U— ^2) TIIHA-MKK 7tF 

lag-pak4 ttt&m&tmmi>mm zfiiz-bK ha -mk k 7 <D^&mm ts 
ittimm<Dmmmm (w-^d ic^^x^^^^ttmmmm^ti^^ 

ct tm^O«fi !>x7^y^n^fg (WB) T'^T o fc„ 

^4 0^ PAK4<D-oif«m^J:'9 JNK3CJ:5c-J u n yy» PA 
K4©^^Itft#Ltj«3|^iifc- £ Sr^-To m-P^T^tt, fcfT (k 

inase assay) fil&^T, HA— P AK 4 F LAG - J NK 3 t £r#|g 
m^^rtdmommmmm (^-^2-4) l£j;«9GST-c- J un (1-79) 
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#y ^swfc^tbfcaSx flag- j nk 3 (Dfym^LZ-TttcmffaommfeMyo iv—** 

1) TliGST-c-J un (1-7 9) tt U ^$Hb£ frft/^ofc^ £ Sr^f. V— 
^2, I/— y3fc*<tU ! ^ ^tt^ft-^tk HA-PAK4M^^ (pcDN 
A-HA-PAK4) £0. Ug, 0. 5figv *3<J:tf2. 0^ g h7^7x^ 

5 ^ 3 yim^t. ±S*5J:tf4'S:»± J &*t j e*t % f lag- j nk 3*3 J: 

(WB) -C^Tofco 

1511(1 MKK 7 i: J I ©ftSflUB &>f ^ > U =« t?^S0 bfc3fe*«r^ 0 M 
KK 7 £ J I K©cf— jj/UT7<4 * > h £frV\S5V^ ^T^^LTH^I^^^LfCo 
10 iOE^dSitTF^iE^Jtt-ttb-^iX, MKK 7 (DUftEZ^m £Tf J IK<DM4tiSm'V 

#6gUi, J I K^i/tf hn-CMKK7SrU ^M^Lfcr t^i~ 0 GST-M 
KK7liHA-J I K#ftTT-y >-iMb$tbfc (l^->-2) HA- J I K^hGE 
T -Ctty^-lMkS^^ofco — ^ GSTttHA-J I K#&T (1/ 

15 -ell Vlfeffc£*ifrJ&»ojfc:. ElO&iBflt^L^i^tt^SSr^o 

I7i(i, J I K iMKK 7 t*^ tfc 1 1 Sr/^fo HI 4^ Tim, ^fe^ 

ttfeP&k (IP) {-^^T N FLAG-MKK7 iHA- J IK^^^ffcll 
J^O«^?^J (cell 1 y s a t e) (U— ^2) tliF L AG-MKK 7 iH 
A- J I K^tP^*M#)^ttS^^fc^ N FLAG-MKK7^M^t 
20 fcM<^ffll£^» (U— ^1) (c*5V>T«^^§^*tt;[^W^t±i$n^^ofc 
r t Z^-to ±J£:feJ;t^|£te^;ft^tk #^8^^{-*5tt5HA- J IK 

*5 <t F L A G -MK K 7 CD3§m t^JH^-To $&&#ifcl$ i fetf>&ffl:J8 <fc TJ* 
m^timfev-^^f^-yvvhlfe (WB) T**Tofc„ 

^8(H{i, J I K<£>— iBtt«^«t 9 JNK3ia5c-J un y ^SHb&SigSSi* 
25 nfc^i^^i- 0 HA-J IKfcJ;t;FLAG-JNK3©V^ftlt^M©» 
( I/— >- 1 ) f^l- F L AG— J NK 3 <7>^3§*i, £ *fcjHMaO jttB&«F<?*» 
(l/—^2) TliG ST— c — J un (1-7 9) j&SKfc^if U V^k^^^ofc 
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(DfC^fU HA- J I K i F L AG- J NK 3 (U 
— >3) T'liGST-c-Jun (1-7 9) CO V htht^ a 



- 1 9 0 9 0 9^XX^mm2 002-19091 ffi&-rZb(D 

^iswki^-cw:, mkk 7 itis^-r-satg^-rs^ew^ii^Mmwo 

0 1/6 7 2 9 9-§-^# fofcfffcfcilftl) fe*feO^(^oT»JU W2o© 
me«^BtBLfc 0 rtLblfifit P 2 1ffimt-f4 Q^T\ PAK4£lBg- 
»t§ 0 )*5J:^STE2 of-ng^ufc-fey ^/^^-v^— o-CfeS J I 
KT-fcSo ^LT, IRttt, PAK4^oitFj I K&^tl^tlMKK 7 k&&-T Z> 
^e>(CPAK4*3j:tJ«J I K^*vetLifi»MKK7*y yiftt-Sr tSrHJ 
^TmtBbfCo PAK4£fcteJ I KODlS^fclJ; 9s c-Jun 

— if 3 (J^T. JNK3 tV&%Fi-Z> 0 ) tffefflkZtiXc- J un^JJ >mt£tlZ>Z. 
k%WbfalzLfr 0 ^.tLbfab, P AK 4 fecfct^ J I K^^tl-?ilMKK 7 lr jf g y 

*WHB»*Jl*5VNTMKK7i:ffiS^-t-S«l|BSr^ri-5gejfi:tt % MKK7t# 
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PAK4tdOV^ttCltt*-Ct;:. iS^^iGT Pm&W<0 1 c d c 4 2{C 

«£ DStt-fb^n-SCi: (^WXiK 1 0) 25*ge>*vri^5o ffittfLIc d c 4 

5 2 *sWS*BW&5ESrWI^-f - S £ t (^Wfcfcitt 11), *5<fc cdc42ffctt 
PAK4#JNK i/f-r/l'&Mm&&mfflk-t?> - t £ fix V ^ 5 (^#fF3c£fc 

7te£Z*l 0) o 

*|gWi^:^^TWb^^^:bfc^*3«tt^r.i^e>^po^p^e>^ c d c 4 2^PA 
K4£rSt£fbU Sttft^tifc P AK 4 #'MKK 7 (cg^ tTmy ^SKbfrrix 
10 ^©gf J NK 3 ^'Stt{b bt c - J u n Ir y ft^lcfer 

^ft^o PAK4iMKK7©g^*5itJ ! i/*fcH:PAK4ti 
5MKK7©!) y|fb^l!l§t5i £fc<fc !K J NK3 (DSte-fbt-J^ c — J un© 

$ etc j nk 3 '>^/w-eagg&©flH4fbK: j; «? si^jgr £tizm&, mx.&c d 
c 4 2 as^hs-rs j nk 3 i/ ;\sfcmmffi<Dfemwzm^ <&m<d® 

J IKIl E h l/^^A^^iS J NK^I^b^P-^LTV^ £>tl/~CV^ 
#MBl L-fc r. £ 2S*ft £ tit V ^ 5 (^WFSltt 1 5 ) „ 

mz.£z>±mmm<D3£maz. er^ M/^^A#(-<tt) j iK^^^tt, stt 

25 ^b^tLfc J I K^MKK7I^LTE^!J LTrft«ri£t£Yb£-ti\ -t©^* 

J NK 3 *Sjgtt^bUT c - J u n & V ^®Kbi"5 <b V 5 S^^V"£n*jgg&aSEPSE tT 
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« 

I>V*7tf±J I KlCi 5MKK 7 © P yi{^Plf t5 C i ia 9, JNK3©St4 
c d c 4 2tffrfei-Z> J NK 3 ^^/W»M<D?£tt^{-S^< 

j nk 3 ^y±;vfc^m&<o?smk\z&^x?\%mzL ztizmmt LTM\ fclfctf 

ttVsyfyhya ^M/J«*cP3^ «M'tt^^, ^iVf^^fSU' 

tfeS. pickt 7 7 ^y TVP ^5T>f y 7^ >"f-T (familial 

British dementia),^ o^ , >7x/l/f-tn7' (Creutzfe 
1 d t — Jakob) h^V*^— (Gerstmann-S 

t r a n s s 1 e r) mmt, £E4=?Pf (^>M^fli» (BSE). *5.fcT*~~-Ei 

-iry^fy (neuroserpin) »A#Sr#5^»lttSi*^if Sr^tf S ^ i^S 
(##I?M19) 0 Sfcro^fd, ER^ h^Otf ^M4tt^5tjliL^ 

^mWfc$o\,^xfe, TIE i ) £>e>iv) ©HW<Hlo^#fif5 % jN 
K 3 <fc <5 c-Jun!) ^-fkOPJ.^J, JNK3ia5c-Jun!) ^SWb©lfi# 

; i) PAK4 tMKK7©^lf ; ii ) PAK4ia§MKK7© 
y ViWkOffi* ; iii) J I K^MKK7 00lt ; jsitfiv) J I Kti^MKK 

^SSWI^l^TW:, ±.m%}M>^m^^X, PAK4 i:MKK7 0ig^j:r5/$fc 
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liPAK4ia 5MKK 7(DV ^mit&Vm-f&it&Vo. fcSV^iJ I KdrMKK 7 
^"oJtgT-fcSo ^#JCD(tl^t^-r5PAK4 N J I K^oJ;m4KK7ii s 
fcott)J:V\ £/C, P AK4Jfcli J I K£MKK7 t (D%£&$o £XfZLfrlbm&W 

15 s — tag. My c — tag, HA— tag. FLAG— t a g ^ThfiX press 

-tagw ksu h —*m&& esc, *s ± ^^dvof 

3fe2f6fC^ 7A-t W W y f **>7^-i (fluorescein isot 
hiocyanate) 4 aoiy ^y V(phycoerythrin) 

^fctt^rwatl^^-t-Sr ir^J; t), ittfPAK4ft<liJ IKiMKK7i 
25 ^mm^<Di^m. £fctePAK4, J I K*3j;U!MKK7©-^i^4frS 
Witf, P AK 4 iMKK 7 t©^«l^t5^#^MU R*#TtPA 
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Wf> PAK4 iMKK7©jg^Ra#-r-5'fb^S:IPI^RrtgT-feSo lifiPA 
5 K^MKK 7 i 9 ^tS^^t^fctt^^O^-*-^ W^it^ 

Lfc4&£\ SitM^ftPAKiMKK 7 i:Oj$^Sria*-fSfc©-e*>5 fc*UJ6 
T?t5„ ^5^^&tC*5VN-C. tM^^PAK4^J;t>7ttfiMKK 7 £ 
^#5^M$*, ^©tt P AK 4 iMKK 7 O^SJt&^tr 5 - i t^T'fc5 0 ^ 

15 0!lx.tf6 XH i s - t a g#£\ ^(7>^<Z)^Jffi-e^5o ^tb&S'^Vl' 

M^«PAK4tfcliMKK7©-Mil : iftU v^TVVT* 

»;:ftie>tbfc~is:«i3fc>r^tr hn (in vitro) fc&v z%$&nmm^ w@nt 

20 &!%)&1JUz_TW<MirZ)^bfc£ V, P AK 4 iMKK 7 ©IS^^Plf 

fcsw*. PAK4ia"3MKK7^y viMb^tts^Sr^u i^f^T-ep 

AK4*5i«MKK7 t tHft-fb^ ^ SrSHtt $ MKK7©U yt|b«t5C 

K4iasMKK7(Z)!) ^mk*mm-rz>ik^m*:mfex^z> 0 wtiiPAKias 

MKK 7 CD D Z^mt^X <0 4C5->^t;^fcfi^ U ^^b^ 
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® * P A K 4 *5 £ t>*MK K 7 t £ t # fc^fc 5 V ^£^"5 * ifO^k <Sr 

5i^-e#5. /^SI^^^^T, ^ft^ft^ P AK 4 jo it//t fcfiM 
KK7iffttftl!$*, P A K 4 t J; ^MKK 7 © U y^M^ft 9 - t 

fcMKK7i:S:JfcltttFMft#: ( 32 P) «Lfc7f7 >^ (ATP) 

STT*^ ^ If h p "CRfS $ -fr % KlSDS-PAGEiaUSS SO^Ht^m \ 

*fcf± N P AK 4 $5 il^MKK 7 
t PAK4tMKK7©»^*fcl4PAK4lCj:5MKK70!JyiWt; 

PAK4iMKK7©^W*fcttPAK4ia5MKK7©!Jyi 

■C#5 0 ^^-T ^tf hP^IH^m-<t , 9#btL72:PAK4 tMKK7©ig^±i; 
20 /ffcliPAK4^J;5MKK7©y >-gKfc£PiL£-f- 5fc^3r* Ufc_h 

±|Bia3t*&tJ:*5V^T, PAK4©^UICJ I ¥L&m^Z^blZ.£V)mn^ J 
IKiMKK7©i^*5J:t;/*fcttJ I Klc«t5MKK7(Z>y ^^kSrlS.tFi-S'fb 

25 ^PJ(z:^^|5l^?fe(-*5V^T^,PAK4 ^MKK7(D^#?r|3a#i->5-ft:^, 
J I K tMKK 7 ©g^^Plf tSft^i, PAK4t<fcSMKK7©y ^SMkSrffi. 
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K 4 tMKK 7 ^J^PIW&K P AK 4 (CioMKK 7(DV ^Hb^Pfl^J. j i K 
tMKK 7 (Dffi&mWftL &tcfc J I Kfc: «fc 6MKK 7 (D V ^m^mWM t LTfU 

5 tH^f^ fc«^" y =t^<y^- hit, PAK4t fcliMK K 7 (7>T ^ 7 ^IB^lJd^ £> 
gSf+U g^^PCD^^ K-a-^i^.toT^b, JilSP^j£fiI*5V^TPAK4 
^MKK7©^, PAK4(a§MKK7©j;y^L J I K tMKK 7 <Dt&^ 

£7ctt J I K^£%MKK7<DV >-mit&mmirz^fr%m^i-z^bfc£i9mfe 

Wfg-c-fo^o £fc, PAK4 tMKK 7©^pif L#5^fcttJ I KiMK 

k 7 ^^^pawb#5^i>_hfafb^© lot LT^-et § 0 frfazwim^ 

PAK4, J IKffc|j:MKK7W5»MU #^tlfcW^PAK4 
i:MKK7©^/cliJ I KtMKK 7£D^^PJ.$U#^>^O^iltR-r§r t M 
i 9&#RTf&-C#>5„ taftWfEKtt, Mi LTMifl PAK4, J I K£5j;tKM 
KK7©^iefgfr, ^fciJPAK4^MKK7^L<liJ IKtMKK7^tSS 

^Wiitt©^7^^%lLtISiJt5ritJ;oT, P AK 4 tMKK 7 
<£>!£-a\ J I KtMKK7£D|§-£\ PAK4tJ:§MKK7©Dyt^ I 

KtiSMKK 7 © y ^mfc*m.m-rz r t (^s<5< ga^^^t ttf^t^ 

3„ PAK4feJ;t;j IK^V^'Ttt'bs MKK7{C|g'g-rS tiE^MKK7^y ^gft 
it\.X^fl^mt\.^(D^^z J NK 3 ^tt^kbT c - J u n^y v^k^ttSo 
t£oT, _h|H^^, ±fB^PJa»J*5i;^±fBy >mtmmM\^ JNK3(a5 
c-Jun!) >-@£-ffc(;iS^< gUg. Mz-t£Ttf h-^^SoX ^^J^fi^ 
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mmn<D?ib<D'pt£< t t> lo^itffgi^itt^iv^ iiswu is* 
tt. &mm. mm<omm, *ht^t£jc «k iHvt*s&tm<Dmm(D&.m<D 

MJLl-ftt^WM. lkg fcfc DO. l/ig^L100/zg <£>*&H3-C 

15 VN^^{-^S^»-fk;^*fe«IS^<b*^fflLT^ £V\, mx-&. c-Jun 
20 Mrt$:-5-GDf3cri\ ST, &l*U ' ti5ftf*iti:Ziz8£&t&t btX%& 0 "JHM8*D*^fcr3: 
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^ & § *s # ^ v > xmrn^mx h % o 

WJft ^l^yht^oT, PAK4, J IK, PAK4* = -Kf53K!J^ 
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?U*^h\ J I K£r^ — Ki-5*°y Is*?- K PAK4^^-Kt5*°^^ 

9 — frt>mittlZ>'>te< ti> lot, MKK 7 N MKK7^3-Kf5*°^^ 
K*3«fct*MKK 7 S:^ — Ki-^^y 3*^ KSr^^i"5-<^ ^ — ^3gJ3 

JbfBISl^fefc'ajffli-Sr. £3&s-C#5. J I K, PAK4joJ:t>'MKK7il itb^ 

15 tt, m%AZ?fl'9?-ytl/ S-h7^7x7~t\ 0 -tf?? h->^— fe\ * — ^ 
7-7=^ y • ^-^-^^^-if^fcttT/VTJ y ^77^- l?fcif©#*8u H i 
s — tag.Myc — tag. HA— tag. FLAG— t a g^fcliXp r e s s 
- t a g/i^^^fKI, *3J:U%gE^n:/y ^OF 

Kfc if tt¥l*-CfrttP tt «fc v n L^»^ffi^^T#APi- Z>Z.b 
t>"e#So PAK4, J IKffc«MKK7©V^f^Sr = -Kt5^!J?^^f 

ra* t hcDNA7^77p — ^ h g ^^oate^x^w^jfetc «t •? mwrtz> - 

25 i^5. PAK4, J I KtfcliMKK7 0^ftL^3- Kl^*"!^^ 

f-Ki^ftS^^-tt, JifB^y^^l/^-^KM^/^^^^-DNA, #<l 
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=tt)#bttS„ r^bfi^T^Si^, PAK4Sfctt J I KiMKK7©g^ 
PAK4tfc(i J I K(dJ;5MKK7©y ^m^^'T^t^<D^^'r;V^^lJ/ 

mmm 

«m 1 (mkk 7 kmKrEm-fzmm&^fi-zm&n^ ^x*v>m.m) 

MKK 7 fcftSftUfli-*«te«:3r-t:Sfi6«Sr, H^HHWO 01/67299 
^#£Et©f »(^ot«J Lfc B MKK7<DT^/^IBJiJ£r£> 

3*£<D^y =f-t^ Ktc##u #^y ko7 $ /g§ia?ij£>3 im«©7 

«?#f©^. MKK7ft*©77$y^l^fcii675ylM^e»*Sty =f 
^/f KDVWSLGI <SB?iJ#-5§- 1 ) ioctlKPPARPR (SHM#-^2) £*i[lfH* 
fe^^-y ^Zf^ KD I WS LG I (iS«^-3) fcit/PPARAR (l3M#-^4) 
7)5, PAK4075 y^IB^J«P(C#fti-§ - tfrftfaofzo MKK 7 i P 

AK4t(7)a-^77^^yh©^^Lt 0 P AK 4 iiMKK 

(PAK4tj:SMKK7 V ^KffcOftPPf) 
PAK4ti§MKK 7 O^ISf^ffi^H^ic^ft^-rSfcife^, ^gfjg-g-^y >^ 
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<tm> 

PAK4M^7^5 K^iM-titto thPAK4cDNA^ 
t hJHSSfcp o 1 y (A) + RN A (C 1 o n t e c h$L) frb$L&^tf}) * if 

(RT-PCR) l£J:9 8tf»U *v»-ett4feHMaffl5l^^^— > pcDN 
5 A3. 1 ( + ) (Invi trogentt) ^»fc* D ^O^, 5'itFLA 
G-tag^- Kia^J^fefiHA- t a g KE^JSrif AU ii»fflN*SF 
LAG- t a g^D!PAK4M/7^^ K (p c D N A - F L AG- P AK 4 ) 
*5«tt/Wj^»fflN*^HA- t a g#JflSPAK4^i|7°7^5 K (p c DNA- 

ha-pak4) z^ti^ivrnm^tco 

W#^-777-(Ce 1 1 lysis b u f f e r ) : 2 0 mM Tris 
-HC1, pH7. 4, 15 0mM NaCl, 1 mM xf l/y^T^ «t (E 
DTA), ImM xf ^^yn-;l,t'7>E^ (EGTA), 1% Triton 
X - 1 0 0, 2. 5mM t°n »J h y ^ (Na-pyrophosphat 

15 e), ImM jS — ^ 1) -fe n 7 31— h (glycerophosphate), 1 
mM Na 3 V0 4 , T'nrT-flfl^^r/V (protease inhibi 
tor cocktailhCell Signaling Technology 

if/^-/7 7- — (K i n a s e b u f f e r ) : 2 5 mM T r i s — HC 1 , 
20 pH7. 5, 5mM j3 V ± o 7 h , 2 mM W h~ A", 0.: 

1 mM N a 3 V0 4 , 1 0 mM Mg C 1 2S C e 1 1 Signaling Te 
c h n o 1 o g ytto 

SDS fy^y77-(SDS sample buffer):4% SD 
S, 1 2 5mM T r i s-HC 1 , pH6. 8, 2 0% ^y-fen— A*, 0. 0 1% 
25 ^nA7x;-/l//;V- (BPB), 10% S-^^hx^/-^ (me r c a 
ptoe thano 1) 0 
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«tfc 5X1 0 5 (DH E K 2 9 3 3 7 °C. 5 %C0 2 ©^#T <^60 mmO~> 

•T — l/«p-<?— gfefc-g^L-fc^. 5 gCOp c DNA-F LAG-PAK4 15^1 
©FuGENE6 h7^7x^^ 3 y^l (FuGENE6 Transfect 
ion Reagent. Rocheth) £fflV^~C h7>^7 ^.7 is 3 >- bfc c l^tt 
^yhn-^UpcDNA3. 1 (+) h 7 ^7 7 ^ 7 > 3 v L 

fc 0 2B^§it, «^7K^bfcy >mm5£.m&&& (-) cpbs (-)j -egfe 
^uxniiRu 5oom 1 oaiiias^^y^T— fcas»u*JbT?i o^wifetuc, 

OVvTM^RlTl 4, 0 0 0 r pmfl 0&mM>btimVX : t<D±m&m%L U « 
^f#» (cell 1 y s a t e) £ Lfc 0 5 0 0^1 ^M^W-. T# 

^^^Kl^^L-TcIES'-^^ IgG (Agarose — conjugated no 
rmal mouse IgG. Sigma %h) 2 0 /x 1 £1jflx.^ 4lCICt3 0^ia 
telSI^fn Lfc#. ^^SLT^rOJirt^dJiUibfeo m^bfc±?f}C2 0 ix 1<D#CF 
LAG M277^=7^-^> (ant i-FLAG M2 affinity 
gel. S i gmatt) ^flx. 4 °C(-T 2 H#^|8)^n L-fc#. m^SJCj; 9 tf 
— X^rHIUx U £ b c <r> tf— X£ 5 0 0 ^1 <£>£fflj§&?g$?^ 5/ 7 7 — T* 2 UK. 500 
/t 1 ©dr^— -t^s^r— -C2 0iJfc#L)fc. JfctC, tf-X{£ 1 g^®<h 10kM 
OATP*5jl^5 m C i <D [y- 32 P] ATP (3, 000C i /mm o K Per 
kinElmerft) 3rat? 2 5 ii 1 (D%-f— 1?s< y 7 7 ~ ^P^L. 3 0°CtT3 0 
£ffl y ^^.itK^^ff^ tz. 0 SJS^. 25/i 102XSDS IM'^VW* j, 7 7 -^ B 
XL. 5^F H m^#. _kfc&SDS-PAGEfc±!J#|8iU BAS 2 0 0 0 (Fu j 
i f i 1 Tn.m%m^tt— h7W77^- 9 y >-^MeK^thSLfc„ 
^\ Sftt, G S T-MKK 7 <Z)^ttf (u n active GST-MKK7. 
Up s t a t e|±). ^/ctt. ift^y hn-;^ UGST^MMfflL/c D 

H 2 PIRCItjkLTc 5 Kl. P AK 4 <5 g s t-mkk 7 <D]) i/WfcifiW*#> hflfc 0 
Z.<DV «hliP AK 4 bil/iil^ i tfrb, GST-MK 

k7(dv ^mitn^^v >-^k-e«^<. PAK4ia5t)Ot*$)5ri:^P^r 3 ^i 
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^g»J 3 (MK K 7 £ P AK 4 
5 PAK4 ^MKK7^^tWlC»5fc*t^ Mft*3§m/5feK*i*P£ 

MKK7M^7^5 ra&£><fc 5{-«^bfc 0 t hMKK7 c DNA£r, 

10 t f#^S*p o 1 y (A) + RN A (C 1 o n t e c h*±) ^bRT-PCR(C 
cfc9&#U ^V^-I?t^I#5«ffl^m-<^^-. pcDNA3. 1 ( + ) (Invitr 

0 g e n*±) ^m&Astdo t<Dm. 5 ' WCHA- t a g =J — KIfi^lJ£flPAU Wl%V 
»MN*SHA-t a g#^DMMKK7^m^^^^ h\ pcDNA-HA-MK 
K 7 Srfll^ bfc D 

?TOi£4 X 1 0 5 ©HEK2 9 3 3 7°C. 5%C0 2 O^ftT* 6 OmmiX 

■Y— |&i£*bfc^ 2/igOpc DNA-F LAG-PAK4& 2 /z g <D p 

cDNA-HA-MKK7i:#(C, F u G EN E 6 Trans feet ion R 
20 eagent (Roche© ^Th7^7x^i/3yLfc 0 Ittnyhn^- 
;^UpcDNA3. 1 (+) IH^tcl b 7 7 * ^ *> a ^bfc D 2 0^ 

Iffll&^kiftbfcPBS (-) -e^bTHHlXb. 5 0 0ju l<Z>M^$i^:y 
7K±1?1 07>riMtfc„ O^T\ 4°C(clTl 4, 00 0 r p tnT" 

1 O#P*fl^i>^SbT^<Dji?j|£0l&U b?c 0 5 0 0 a 1 

25 2 0 m 1 CD A garose — conjugated normal mo 

use IgG (Sigmatt) 4°ClCX 3 0 ^^fS^fP bfc^, 

3SbT^<D_h?t£[I]iKbfc 0 ^Vtc±m^2 Op. lcDant i — FLAG M2 
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> 

affinity gel (Sigma© £*D;t, 4 °C^T— Bfefe«fP VtcM. 
m>b>%mK£ <0 hf— X^H]lUiL/c 0 If— X£ 5 0 0 a* 1 ©^W^ 5/ 7 7—X* 3 HU 
^V^5 0 0 ix l CO h V ^Wm^M-^My^ (TB S : 2 5 mM T r i s -HC 1 , 
pH7. 5, 15 0mM Na C 1) c'10»Lfci, 2 0 // 1 ©2 X SDSt> 
Z7 0 /Uy<y7T~^lJli^ 5ftffljjnm&, 5 - 2 0 %©S D S - P AGE t i ?) 

a n t a C r u z lit) ^ffi V ^fc ^ ^J*. 

^^^^^fcB^f-^ h (ECL western blotting detecti 
on k i t, Am ersham pharmacia b i o t e c h tfc) £r#L^j 

<^> 

^Mb7tJg^ FLAG-PAK4^HA-MKK7i^»lWcW^V^T 
i5H A-MKK 7 ttlfc 0 — 2f N FLAG-PAK4 Wffitli 

HA-MKK 7 O*»tt|g&b;ft^ofcr tfrb, ^CO^ttmitT^fu— * \f— 
^^(D^mm^J^-V^fJ: < , FLAG-PAK4^HA-MKK7©g^n 
(DTrfcS^l^^PJ^^^^ofCo ittfe^b^ PAK4 ^MKK7Mft«f 

JtlJfeM 4 (PAK4ia5JNK3 ~>-^/M£Mi£<^'ltt) 

PAK4ia5JNK3 ">^/^«S§^Stt^^^^{C«-rSfc*(C x -f 

vtf h n fc*s^s j nk 3 y >mv&Mk&, v ^mitm^m^xmmvt^ 
<um> 

t MIcDNAy-f/yD-^^RT-PCRfCi^tU ^l;#4^«li§ 
m-<^ , p c DN A 3 . 1 (+) ( I n v i t r o g e nth) ~-#l&A/?c 0 
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5 'UN-FLAG- t a g n— KWJSrJfAU ttW^ffiN^SFLAG- tag 
#*DS J NK3^^v^$. K\ p cDNA-FLAG-JNK3MLfc 0 
£7-c, c-Jun (1-79) (c - J un©N«7 97^»K'fe^ JN 
^M^r^tf) £\ N^^G ST (Glutathione S - 
5 transferase) £#AP 6SC CWT, GST-c-Jun (l- 

7 9)] t tT^litTMf, tr/X"?*?*"* ir77C^ 4 B (G 1 u t a t 
hione sepharose 4B N Amersham PKarmacia 
b i o t e c htfc) T*HSL, -KfflbfCo 

10 <^}fe> 

&fflJ3£$:6 X 1 O 5 ©HEK2 9 3&BJ3&£3 7°G 5 % C O 2 T <*> 6 Omm^v- 

u^X— mmmi^ti^ P cDNA-FLAG- JNK3 (2/zg) ipcDN 
A-HA-PAK4 (0. 0. 1, 0. 5, ^fc«2/zg) 1 2 p. 1 OFuGEN 
E6 Transfection Reagent (Roche &) 3rffil N T 

15 77x^v^3 >-U^c 0 DNA©iittpcDNA3. 1 (+) ^i^TiT4 

/* gCSSSLto 2BRB««^ «^7X^bfcPBS (-) X*ffifrVX\Ell&^ 5 
0 0 M l©llMI?^7 7 7-tiiU ?K±-ei O^mWuUVtio oV^\ 4°C^ 
T 1 4, 0 0 0 r pmfl 0 ^jis'i^S Lt^O £r[e]i& UtM^?#J Ufc 0 
5^(C 5 0 0 m 1 20M <^A garose-conjugated 

20 normal mouse IgG (Sigma %h) %Mx., 4 °C^T 3 0 'M£\&\ 
Mfnbfc^ oi^SbT-?:(D±?f^[HlllXb^i 0 IhIHZ b/c_h?f^ 2 0 n lOanfi 
-FLAG M2 affinity gel (Sigma ft) 4°C}--C2 

mm^M^ y77 — t? 2 [Ik 5 0 0 /x 1 fef/^ ^ 7 r — T* 2 0^ L7t 0 ^{d N 

25 t"-X|:lf i It 2 m g ©G S T - c - J u n (1 — 79) HO/iM ATP*d 
it;5/iC i© [-y- 32 P] ATP (3, 0 0 OC i /mm o 1 N PerkinEl 
mertt) ^ttf 2 5 ^ 1 ©^t-tV^77-^0^ 3 0°CfCT 3 0 #|8J U ^ 
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■ 

fbSJ££:fTofc„ SJS^K 2 5 n 1 <D2 x SDSfyy/W^777- Sr*Px. % 1 0 0°C 
tt5^Wf, ±'M5-2 0% SDS-PAGEia ^BU BAS20 
0 0 (Fu. j i f.i lm|t) &JQl<^t£$-— h9&*?7 7 4 V ^WtitZtl 
fcGST-c-Jun (1-7 9) Sr^fflLfe. fc*3 % #H6ff£>3§3l^ ftFLA 
G M2ty^P-«ft (Sigmali) StHtHA^flc (Y-ll, San 
t a C r u z|±) ^ffl^fc^i^^^ny hSiaOtiLt 

§4111^^ 5fc, HA-PAK4tFLAG-JNK3^^*fc«© 
^■M^0^m^ti^-r~ if ryfer>f HZ*5V>T^ HA-PAK4©MW#U, U 
^ftc-Jun«DLfc 0 HA-PAK4 0^5i,(z:J:9 % JNK3<Z> 

c- J u n !) ViftSttiS±#t5i iiS?|f)^*ofc 0 FLAG-JNK3©H 
Mfcfc f**# ftgfcttasfci n J NK 3 )gtt©±#ij:HA - P A K 4 (omm. 

5 (mkk 7 tfts.i / Emi-%mm&^Tz>m&«<D-j 

MKK 7 ^tHSf^fflf 5«6lgSrWi-5Se«Sr.HJ6^ 1 £ R«O^SfeW»| Lfc 0 
f ©|$f , MKK 7 fi*©6 7^®?iS^b*5t!) KWSLG I S (SB 

M#-§-5) fcit/LEAKLK (E?0#t6), £*§EH4©S>S;a- JJ dt^f^ h\ WS 
LGIT (ffi#l#-£-7) ^oiO'LENKLK (E?ll#*8) ^ N j IK<DT$/^Ifi 
Wl^tSClirWofc. I5E(C, MKK 7 <h J I K £ (Du—jjjVTvJ * 
>hG>*£*£^bfc. ^©ISm^b, J I KSMKK7 i:M^-r-5mtg^i--5 



»!l 6 ( J I K iC <£ 5 MK K7 1) ^Wti^MW) 
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m&mi^4 >- ^ h n ki&tt a v >mk&m&$m bfc 
<un> 

J IKm^V^^ F^i^CllLfco £i\ t M IK cDNA£ x t 
5 hWJMJfcp o 1 y (A) + RN A (C 1 o n t e c h|±) ^^RT-PCR^<fc 9 
KiU ^^ftttfifflW^- pcDNA3. 1 (+) ( I n v i t r o g 
en|i) ^m&Astio ^(Dt^, 5 ' {PJJ^HA- t a g =— KBB^ISrffi A U ft^fB 
MNtSHA- t a g#^DS J I K^m^ 5 ^^^ h\ p c DNA-HA- J I K<Sr 

*^bfc 0 ^n— -^^ufcj ik cdna(dt5. ym%amw.pm, ncb 

10 I (N ational Center for Biotechnology In 
f o rma t i on) Oieff- ^-<-*Kl|^£tWc:T^i? y fa >-#-^X P_ 
0 4 5 0 0 6 (&$SBt^?-£ : J I K) £: PI— 7?&>5 0 

15 jNBJI&&4 X 1 0 5 ©HEK2 9 3T&fflfl&£3 7°C S 5%C0 2 .©W* 6 0mm© 
^t-l^tt— 8feS*Lfct, 5Mg©pcDNA-HA-J IK^ 15/tl©F 
u GENE 6 Transfection Reagent (Roche %fc) ^JBl^ 
th7^7x^-> 3 yLfc. iit3yfn-;^UpcDNA3. 1 (+) 
V\ mmzhyf^^fi/Bfl^tCo 2SP B t ?*£#$L ,»^7K^bfcPBS (-) 

20 -ca^L-cmiixu soo/j i oiM^^77-cisi, tkjit-i o^mrnm. 

bfc 0 o^-C4°CKlTl 4, 0 0 0 r pmT'l 0#Rg^<fr^SbT^<^±*2rlIIlBlU 
UM&M%3h bfc c 5 0 0 ^1 Agarose-conj u 

gated normal mouse IgG (Sigma %h) 2 0^1 -I: x_ ^ 

4°c^x3 o^nmrnm^t^k, ^^abT^o_b?t^riHiJixbfc 0 niiixbfc_h?t 

25 t2 0 1 ©triHA77^=f^-v h y y^7^ (a n t i —HA a f f i n i t 
y matrix. Roche i±) £#P;L. 4 °C(^T 2 Bf^^J^fP bfc^gL ^k*Q; 
i <0 bf — X£{hJI& U $f)tr<0 tf — X&r 5 0 0^1 (^/IfflJ^^^I^ $/77 — t* 2 
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» 

0, 5 0 0^1 (D*-j—&s< -777-t2 mtfcftVfro Jfcl^ bf' — X(d 1 M g(DSf 
t 1 0 MM©ATPfcJ;i;5 /.i C i (D [y— 32 P] ATP (3, 0 0 OC i /mm o 
KPerkinElmer|±) £*a tp 2 5^1 <D*"jr*-l£s* y77 — £AP;i % 3 0 °C 
Kit 3 0 #M y >mmfo%:?To tc 0 Rf&&^ 25 n 1C2XSDS -tf-^^Vw^ y y 
T — 5^W*»«, ±MSDS-PAGE(Ci(?^ilU BAS 20 0 0 

(Fuji f i lmtfc) SrJBV\fc;*— h7W77-f- mj; 9 U ^iWt;S6Sf£ 
^ffiUfc 0 &:fc\ 2ESTW\ GST-MKK7©TW (unactive GST 
-MKK 7, Up s tateft), *fcfi % fete^ls h*—frb LTGST^^tl 

<*S*> 

legl^Lfci J I Kfc±5GST-MKK7©y ^BMbaH&fckttfc, 
^<7>y ^IMkttJ IK#^ET-CttB«>6>tL^ofcr^^e>, GST-MK 

7 (MKK 7 <b J I K<D,^#p#f) 

MKK7M7°7^5 Ktt»©J:5te:*t6Ufc„ ;£-f\ t hMKK 7 c DNA^ N 
MN&3£l±l*p o 1 y (A) + RNA (C 1 o n t e c h*±) HRT-PCRC 
«t *W#U Wi^Wimm&m&SL*?*^ pcDNA3. l (+) (Invitr 
o g e n*±) ^m&A,1* 0 ^:<Dm, 5 ' i|iJ(^FLAG- tag =z — KiBJUSrffAU 
1«MN*«FLAG- t a g#»MKK7M/77-; K\ pcDNA-F 
LAG — MK K 7 L-fc„ 
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«SC 4X10 S (DFL E K 2 9 3 T'fflJ&Z: 3 7 °C, 5 % C O 2 ©^#T ^60 mm > 
^ — ucfi-e— 8fe^|U/c^ 2 fl gOpc DNA-HA- J I K&r 2^g©p cDN 
5 A-FLAG-MKK7i*C, F u G E N E 6 Transfection Re 
agent (Rochet) F7^7x^^ 3 yit l^fen ^ h a — A- 

HtpcDNA3. 1 ( + ) £jE^-C, (ITj*£^ h7^7x^<>3 ^L/h 0 2 0FI 

t&*^s M^k^L-fcPB s (-) ^fc^L-Tiaii&u 5 o o (i i <DMmmM/<v 

■^T — ^mmVs 7KJbl?l 0^^ebfc o oV^-C4 0 C{£Tl 4, 0 0 0 r pm-Cl 

10 o^mm'L^m\^x^(D±m^\m^. mmmmt ltc 0 m^, 5 0 0 ^ 1 

^r#?#){" 2 0 ix 1 CD A garose — conjugated normal mou 
s e IgG (Sigmali) 0Dt, 4°CKlT 3 0 ftmUmmn S-MI 
UT^«Z)±?ff?rIl]l|3lbfc 0 IDljJl Ufc_hfltK: 2 0 ^ 1 <D a n t i -HA a f f i n i 
ty matrix (Rocheft) £#D;t, 4 "CfCT— Bfe^WBfP bfc^, it'ij^ 

15 J1(C J; t> tf — X^HIHX Ufc 0 e — X£ 50 0/il £>M^?^ 5*77 — T? 3 0, ^ 
f'5 0 0fi 1©TBS (2 5mM Tr i s-HCl, pH7. 5, 1 5 0 mM N 
aCl) TlUHfei^LfcSL 20/i 102XSDSfy/yWv777-^M, 5^- 
UMPf^K _b?f?r5-2 0%OSDS-PAGE^J:«9^-g|bfc 0 tOt, #lFLA 
G M2S# (Sigma*±) S:lV^!>x7^y^P y hfeC i 9»^se»^ 

20 fcBLfc 0 &*5. ^llittECL^^yT'oyf^^Wj' h Sr^B L-7c„ ' 

HA- J I K^FLAG-MKK7i:S:*5Sm*^:fcjNHlia^*5V^tt, FLAG 
-MKKT^HW^^to — ;5\ HA- J IK^3liNBJ&-mFLAG-M 
25 KK7(0*^tt^i6btb^^o^:C:i:^b, w©*ttp*W:T^o— ^ tf— X— 

#SW3fe-S"^t4*<, HA- J I K t F L AG-MKK 7 ©^^tt©"Cfc5- 
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* 

mmm 8 (j ik^j;5jnk3 ^tf-rjvfemm&^mmt) 
j i KKiio j nk 3 i/^;isfcmMm<Dm;mk*m&mzmm-$-ztcm^ a ^ 

<Wf> 

GST-c-Jun (1-7 9) tt^Wd 4 ^ TO^PM bfc c 

»»4X 1 0 5 ©HEK2 9 3T,»3 7°C N 5%C0 2 ©^#T^ 6 0 mm© 
i/-r>-Utp~(:— mM^Lfc^ 2 p. g<Dp cDNA-HA- J I 2n®pc 
DNA-FLAG-JNK3i*C, F u G E N E 6 Transfection 
Reagent (Roche *±) £:JB^T h7y^7i^i/3 >"b7c 0 m^^h n 
-;^LTpcDNA3. 1 ( + ) Zm^^TmMK 1^7^7x7^3 ^b7c 0 2 0 

«^7K?^bfcPB s (-> -ea#uTiai«, 5oo M i <DmmmM'< 

^^T-{CM^U 7K±l?l 0^f^Bb^c o o^-e4 0 Cfc:Tl 4, OOOrpmf 
1 O^F^L^Sb-r-?:(D_h?t^lHmxb, «^%<t Lfc 0 Jfcfc % 5 0 0 M l©li 
m-feM&Jfc 2 O /z 1 COA garose-conjugated normal mo 
use IgG (Sigmatt) 5r^)P^, 4°C(CT3 0«l»Lfcf , ^'L^ 
Itt^©±» ^0ilXL^ o @l|XUfc±^2 0/t l^ant i-FLAG M2 
affinity gel (Sigma *±) ^MtL. 4°C^T 2 flfF^ijte^fq Lfd^ N 
is^iffilc j; ^ If — XSrlHlJlJt U £ h IZ If — X£r 5 0 0 // 1 5,77 T? 

20. 5 0 0 M 1 Odf^— - ^777- T?2(EliJfei*Ufco If— XlClf t LT 

2/igOGST-c-Jun (1-79) MO/zM ATPjoJ;t)?5 it C i 05 [7 
_ 32p j ATP (3000C i/mmo 1, PerkinElmertt) t? 2 5 
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^ l«^t-fe^777-^M, 3 0°C^T 3 0#|Hjy ^IMbSJtSSrffofc. £OS 
t£ x 2 5 m 1 <02 X SDSfy^y77- ^*P^L. 1 0 0t;tT5^FMf , 
_htf^5-2 0% SDS-PAGEtJ:!)^fU BAS20 0 O (Fuj i f 
i lnv?±) ^ffi^fc^"- ^ y>«fc£tLfcGST-c- J u 
5 n ( 1 - 7 9 ) SrtfcW L/c 
<^> 

f 8 0}^tj; 5^ HA- J I F L AG- J NK 3 
M%9&ffil<^3c-r— 1?Tv±4K33\,^T^ FLAG- J NK3©^^M^tfc» 

(D&mvotitm^-c}) i/mtc - j u n ^t^ P u/t 0 -r^^, ha-j ikwm 

10 t££<9, JNK3(Dc - J un V ^mkfefe&±&1~5 ^ ti>mbfaKt£^fc 9 

MMMGs 7^3XXf8X^htlf^M:^bs J IK^MKK7l^ttrMil 
mVl/mk-tZ>Z.b\Z.£V)^ JNK3^ffittjt;$^Tc-J un^!)y|ft^5: 

15 jgii±(Pfijffl-5riist£ 

^^(CfeVNT« s PAK4ioJ;i;j I Ki^iif iiMKK 7 ife^tS ^ £ 
<b(C N PAK4*5«fctfJ I K<75V^tLtMKK7SrH:^y yiMS- ^tf^Jlt: 

J NK 3 ^^/v^aft^&sfiHtSfta w £ &%)&XM,lti Vtc a 
PAK4 AS J NK^^^j^^^^-t-S- ^tt^5Je*flP)tL-rv>yh^ % ^:CD 
20 iitt^Wtfcofc. PAK4(lc d c 4 2 oT&te-fb^nS/K cdc42© 

J NK 3 ->^/Vea£S&<Qflft&ffctC «t5#,m*ffl^^*5V^T, PAK4tJ;5MK 

K7 (dv ^mik&m-^vx^z t^x-tbtiz>o 

NK 3 is?-1-;l<&3&gS6<Dl£fflk\Z.£ aWJ&HMSJEfcl&^T, J I KIUSMRK 7 
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Lfc^oT, PAK4tfcl4j IKiMKK7©^ fe5VM±PAK4ffc(j: J 
I KtCj; 5MKK 7<DV ^mik&VRm-tZ C £ {31 J; !9 % J NK 3 v^'^/WS^S^ 

mmtK £^x$\%&z £tb& c - j u tkdv ^mt^mM-i-z^ t&x%. m^x 

PAK4fcit;j IK#>Nfilt)MKK7^E»!J >-^i~ -5 C <t ^ ^ , 
bteM&ofc^-CMKK 7 ^ P >mt-tZ>Z. t f£ <fc «9 J NK 3 i/^-t/l-fcm^V) 
^t^bf-Sf^LTV^i^X-btLSo ict, PAK4iCiSMKK7(D!)yi^ 

I Ktcj;5MKK7^y >-®Hfc©M#m^-<5 £ £ fc: «fc tu if^b^-^"^ 

i5MKK©ll lsmk%$&m-FZ>Zi <9 c - J u n(D]) ^^IM^^I^T £ 9 

ib?!j#-^-i : PAK4(D%yMm tn^m'&^-rh, mkk7® 

Bfi?iJ#*2 : PAK4 0^iB^lJ (IB3W§-4) £ ^l^m£&«-<5. MKK7© 
K?iJ#-§-3 :MKK7^^ia^iJ (IB?iJ#-^-l) £ ^V^p^^i"-^ PAK40 
IB^iJ#-^4 : MKK7<D^SB?IJ (IH^iJ#-^2) t l^tt^l" -5, PAK4© 

lH^J#-§-5 : J IKO^IB^J (lB?lJ#-^7) ^«V^|^tt^i-S N MKK7<Z)£|5 
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IE?iJ#-§-6 : J I K(D%VMm (@a?iJ#-^8) <biS5^f@ 11114^-^5. MKK7<Z)^ 

@B^J#-^-9 : MKK 7 t PAK4 t©n-^77^f^ > b Kl&l^-CiijV^ T£r^ 
bfcMKK 7 (D$\tf$m&L 

@a?ij#*l 0 : MKK 7 £ P AK 4 t <D n— #/^T ^ ^ ^ b l-£5</ ^XM V ^ T $r 
10 LfcPAK 4 <D§B^WlJ 0 

@a^j#-^-i i :mkk7, PAK4^j;r;j i K(ommz.3$\,^x— ^-ra^^-ia^Jo 

ia?ij##l 2 : MKK 7 £: P AK 4 £<7>n — ^ V M^&^TiiiV^ ^T&- 

^ LfdMKK 7 (^§P^ia^J 0 

ia^iJ#-^-l 3 : MKK 7 i:PAK4 irOn-^Ty^^V Hd^Ti^V^ = T£r 
15 LfcPAK 4 <D§|5^ia^Jo 

IE^IJ#-^1 4 : MKK 7 J:PAK4 t (D u — ?4 * > b ^joV^T^V^^ nj^ 

^ LfcMK K 7 <£>gP^ia?"Jo 

ia^iJ#-^l 5 : MKK 7 tPAK4 i: tf> u— J^T * 1/ b ^T^V ^ => T £r 
*LfcPAK4 <^§P^ia^J 0 
20 @a^lJ#-^- 1 6 : MKK 7iPAK4 (DW9A\Z.^6\^X~ ^T^Wt^^ 

ia?ij#-i-l 7 : MKK 7 tPAK4 ^P-^77^^y MC&V^TSiV^ =«T2: 
^ L/cMKK 7 (O^S^ga^iJo 

ga?lJ#-S§-l 8 : MKK 7 k P AK 4 b<W—2> ;l-T 9 4 * ^ hK$o^^XMl<^ =^T & 
*LfcPAK4 <Z>§ P^ia^lJo 
25 ia?ij#-i- 1 9 :MKK7tPAK4i©o-*;l/77^^yhm^TSV^="7^ 
^ IfcMKK 7 (DgP^WlJo 

ia^lJ#-^-2 0 : MKK 7 k P AK 4 £^D— 7^^T^-<^^ M^l^Ti^V ^ T £r 
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4 

^lfcPAK4 (DMfrW&io 

I3^J#-S§-2 1 : MKK7 t PAK4 t(Ou — j3;VT7-< Hd&^Ti^V^ 
m LfcMK K 7 <D£|3;&I3^J 0 

IB?iJ#-^-2 2 : MKK 7 £ P AK 4 t <D n — # ;V7 >- h (Cjo^Ti^ V\* =t X % 

*LfcPAK4 (O^Mm o 

ia^J#*2 3 : MKK 7 t P AK4 iOn^^77-f ^ ^ hm^i|V^n7^ 
^ LfcMK K 7 0§|$^IB?lJ 0 

IBM#-^-2 4 : MKK 7 i: P AK4 t<Dt2—^ / ur^4 ^ ^ h^m^XM^^^T^: 
tf L,fc P AK 4 (7)^^-IB?iJ 0 

@B?iJ#-^-2 5 : MKK7t PAK4^©n^;l/77-f^y h {Z^^XM^^ = T£r 
^ LfcMK K 7 ©^B^IB^L 

SB^lJ#^-2 6 : MKK 7 £: PAK4 <bOn— ^^T^>T HfJl*5V>Ti^V^=iT§r 
*LfcPAK4 (DU'M^n* 

IBM#-^2 7 : MKK7 £PAK4 b(Du— #/VT^-fW hJd*5V^TiS5V^3rSr 
^ LfcMKK 7 (D^P^-IB^Jo 

SB»^-2 8 : MKK 7 £ PAK4 ir©P-^77^^^ M£*5^Ti$V^ = T£ 
^LfcPAK4 O^B^IBJiJo 

E?!l##2 9 : MKK 7 <t J I K t On — jj/VTrJ * 1/ h ^joV^i^V^ =■ T ^ 
LfcMK K 7 OfB^-gBMo 

I3^J#-^-3 0 : MKK 7 £ J I K t (Du—Z ;l-T 7 4 * >> h iZ^X^l^ n7^T 
US: J I K<D$P^Ifi^lJ 0 

SB?iJ#-^-3 1 : MKK 7 t J I K£(Dp— ^/KT^-r^ > Mc^-CffiVvxarS:* 
LfcMKK 7 <7>$&#IE?iJ 0 

SB»-§-3 2 : MKK 7 t J I K £: (Du—jj/UT?^ * 1/ h tC*5V^i*V^ ^7^ 
UcJI KO^IB^iJ 0 

IBM#^-3 3 : MKK 7 <t J I Ki:©o — i^A^T^^ ^ 1/ hidjoV^"CftV^JXn7'^^ 
tfcMKK 7 <£>£|5^IB?IJ 0 
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IB^lJ#-§-3 4 : MKK 7 t J I K <t (D — ^;V77 / f 7* ^ h {CjoV^T^V^ ^T^^ 
L7c J I VLOm'MZ&lo 

IB?iJ#^-3 5 : MKK 7 t ] I K t <Dv—Jj;l>T 7 ^( * is h f^^TitiV^ n 
U7CMK K 7 <7^f 

5 SB^iJ#^-3 6 :MKK7U \YLb<Dn—ti^T7 4^^Y\Z.^\^X%\^^^T^:^ 
LfcJ I K(Z)^SB^iJo 

IB^iJ#-^-3 7 :MKK7H I K t (D n — =7 4 * > h f£:&^Tf«V^ 

U7C1MKK 7 (DM^ia^Jo 

iB^lJ#-^-3 8 : MKK 7 <i; J I K t (Du— *;l/77^ ^ ^ McdoV^TrtiV^ 
10 bfc J I KCD§^ia^lJo 

IB^iJ#-^-3 9 : MKK 7 £ J I K £ <D n— #/l/T^ ^ ^ M-:^TiS5l ^ ^ 
L-TcMKK 7 (DUft^h 

ia^J#^-4 0 :MKK7H I K t COv— jJ/^Tv^f 7*- V MC^V^Tffil^ 
Lfc J I K^g^IB^lJ 0 

15 Sa?0#-^-4 1 : MKK7 i J I Kt^n^^77-f^ ^M^V^V^nJ^ 
LfcMKK 7 (D^^-IBMo 

ia^J#-^-4 2 : MKK 7 £ J I K t<Dn~^> /UTv ^ h^iS^^X^^^^T^^ 
L-tr. J I KO^^-ia^iJo 

ia^J#-§-4 3 : MKK 7 £ J I K t (Dm^-^j /UT 7 4 ^ ^ hiC^^XM^^^ ^ 
20 LfcMKK 7 (OWMtt^o 

ia^J##-4 4 :MKK7U I K t (Dv~7J/^T74 * V Md:}oV^iftV^ =tT&?F 
Istc J I KO^^-IB^lJo 

ia?lJ#-8-4 5 :MKK7<hJ I Ki <£>t3 — jJjVT'y ^ ^ V M^^V^TrffiV^ ^ T£r^5 
LfcMKK 7 (D$|5^ia?lJo 
25 ga^lJ#^-4 6 : MKK 7 b J I K £ <D n~#/I/T7 ^ ^ V M-fc^T^V^ ^ T 

Ucj i K^^ia^iJo 
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< 

1. TIB i ) ^fbiv) ©9W*< th l^mmt-tZ^ c-Jun Njfcift 

i) p 2 l'^mt^-r— if 4 (PAK4) iMA P if>-^— if 7 (MKK 

ii) PAK4(Cj;5MKK7©yyfWI, 

iii) J N K/ S A P K--{ >' t t'h y -^rt-f (JNK/SAPK- i nh i 
bitory kinase; JIK) iMA P if if 7 (MK 
K7) <D^|5&^ 

iv) J I Kia§MKK7©y >-m\mmM 0 

2. Tffli) tf^iv) ©9t>©^< th l^Z¥?mt-tZ, c-Jun N3fc*S& 
df^-if 3(a5c-Juny ^SlteOPJi^fe ; 

i) p 2 1 Tgtt-ft^-?-— if 4 (PAK4) iMAP^rt- if^— if 7 (MKK 

7) com-a-mm. 

ii) PAK4tJ:5MKK7©ij >^b(7)PJ.#, 

iii) JNK/SAPK— Y^t tr>y-dr-^—if (JNK/SAPK- i nh i 
bitory k i n a s e ; J IK) tMA P ^-f- — fef^r:? - — if 7 (MK 
K7) (D^Pfi^ 

iv) J I KtiSMKK 7(DV V^fb^PJ.^ 

3. TfEi) ^^iv) (D?ib(D<pf£< itloMif^, c-Jun N*£lra 
=3r^- if 3ia^c-Jun!J Vg^bfCg^K ^BOgSitgiJ:& it>V* fctefe 

i) p 2 l^tt^^^-if 4 (PAK4) iMAP^rt- if>^— if 7 (MKK 
7) <D^P£#, 
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ii) PAK4^i5MKK7(D!JytWf, 

iii) J NK/SAPK — fyt If h y — if (JNK/SAPK- i n h i 
bitory kinase; J IK) <5rMA P ^ri— if^-f — if 7 (MK 
K 7) <D^|31^ N 

5 jo£0 

iv) J I Ktil,MKK7 0!]y^t©Plt„ 

4 . TIE i ) frh iv) <D 5 ^ < <t t> 1 o£#ffc <hi-£>, #M'ME^B<DP;Sit 

i) p 2 lffiffi^t- if 4 (PAK4) i:MAP^t-f^rt-f 7 (MKK 
10 7) (D^^mM, 

ii) PAK4i'j;5MKK7(D!) >^fb<D|5RW, 

iii) jnk/sapk — r^t tfh ^-f-r-H ( J NK/S APK- i n h i 
bitory kinase;JIK) iMAP^t- if 3f-J— if 7 (MK 
K7) <Z>*££-|Mx 

15 *5<tl>* 

iv) J I iSMKK 7(D U y^Mf „ 

5. TIB i ) a>£>iv) ©9 W^<i1)lolr#ti!t5, c-Jun N« 

; 

20 i) P 2lStt<^t-f4 (PAK4) iMAP*t^f-^7 (MKK 

7) <D&&mm, 

ii) P AK 4 £i 5MKK 7 © !) yift©PIf , 

iii) JNK/SAPK-^yt If h y-=3ri— if (J NK/S APK- i n h i 
bitory kinase;JIK) iMAP^ if^— if 7 (MK 

25 K7) <D^mm. 

iv) JIKI'J;5MKK7(D!Jy»lf. 
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6. TIB i ) a»£>iv) ©5tWi<it)lo^fit5, ftmsmM&<D&Jk 

i) p 2 lUffift^t- If 4 (PAK4) iMAP^t-f^t-f7 (MKK 
7) CD^PS.^ 

ii) P AK 4 IC i 5MKK 7 W U >tftoPlf , 

iii) JNK/SAPK-^fyt ifhV— *c~r— if (JNK/SAPK- inhi 

bitory k i n a s e ; J I K) tMAP^t^-t'^ if 7 (MK 

K7) <D^(®.$ N 

*5«fc7J? 

iv) J I Kti 5MKK 7 O P y^k©fit„ 

7. p 2 lSttfb^ if 4 (PAK4) iMAP^t-f ^f-t*7 (MKK 7 ) 

©Sf^STRaSi-SYk^on^^ife-efco-c, pak4 £mkk 7 ^a^-a^rs 
*#Tt\ PAK4*5«tu? / /^fcfiMKK7^^-ft;^<b^M$ii:, 3fcv^ % 
PAK4 tMKK7 iOj^ia D4C5'>^©m 

8. JNK/SAPK-^ytt*HJ^t-if (JNK/SAPK-i nh i b 
itory kinase;JIK) i MA P ^rt-t>t'-f 7 (MKK 7) 

<D&&&m.mTzfc&m<Dmfejj&;x~fo<>x, j i k^mkk 7 ^s^-rs^fe 

#TT% J I K^o it;/tfcfj:MKK 7 ^ttft^t ^^ii:, &WT\ J I 
K (Jr MKK 7 t ©^ti !J 4 C5 ^#&*fcf2^ffc£lfcttif 
£ fc: «fc 9 , *£t£^W j i KiMKK 7 i: ©3fe^Sr|?a*-f 5*^^*^ 

9. p2 1fiHtft#f-l?4 (PAK4) (aSMAP^ — if if 7 (MK 
K7) ^KftSria*-rs^^OPIfe^5feT?JboT, PAK4j8iV/*fc 
«MKK7 fcS^fc-^Hfe&gHtt^** MKK 7 © !i ytft^^tHt5 C t ©T't 
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& P A K 4 \Z. X Z> MK K 7 CO V ^mk&m^^- 5 fr&fr&fcfe-f 6 m ^?£o 
10. JNK/SAPK-^ykt^!j^t-f (JNK/SAPK-inh 
ibitory kinase ; J IK) 5MA P if 7 (M 

KK7) coy >-^k^pJ.^-rs^#iwi5]^fe-e*>oT. j i Kfc it;/tfc 

liMKK 7 MKK 7 CO V ^m^W^-f^ ZL t COT:^ 

5 1/ Jfi-^te X t>V £ # — "f 5 ^ £ ^ A U r co is J; 

& j i Kia?.MKK7oy y^b^pitt 5 ^s^^^St 5 

12. p 2 lStt-ffc ^ 4 (PAK4) t MA P ^r^' — — if 7 (MK 
K7) (D^^P£*-t-a^^ 0 

13. J NK/SAP K — 4 tf b y — — if (JNK/SAPK-inh 
ibitory kinase;JIK) ^MAP^ If 7 (MKK 

7) 0D^%mm-fz>fc&Vd o 

14. p 2 l^tt-fk^-t— if 4 (PAK4) J: 3MA P *-f— if if 7 (M 

kk7) cd y ^mik&mmi-z^m* 

15. JNK/SAPK-^ytfby^-^t-f (JNK/SAPK-inh 
i b i t o r y kinase ; J IK) K £ 5MA P if 1 tf 7 (M 

KK7) <Dl)z/mt&Wg1rZ>4k&m o 

16. p2 1g»M4 (PAK4) iMAP^t-t>t-f 7 (MK 
K7) O^PJ.W^IJ 0 

17. JNK/SAPK-fVt tT hy— ^ri ■ € (JNK/SAPK-inh 

ibitory kinase; JIK) (MKK 
7) CD^IS^O. 

18. p 2 1 ^tt-fb^— if 4 (PAK4) (Ci§MAP^ — if=^ — if 7 (M 
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kk7) (DD^mitmwMo 

19. J NK/SAPK-^fyt t°h V~ if (JNK/SAPK-inh 

ibitory kinase; JIK) {Cj; 5MA P 3r^— if^f-i— if 7 (M 
K K 7 ) (DV >'mikmWMo 

5 2 0. it i&(Dmmm 1 1 1 5m^mm^t^^ ^xim^mmm 1 6 
2 i. m^mmmi im^h^i sm^mmwk&m&xvm^mmni 6 

10 — J u n N^^-if 3ia5c-Jun!) Vi^bfcS^ < MBcD^it^ 

2 2. f«oisismi imfrh^i 5m^mm^it^m^xnm^(Dmmmi 6 
15 23. wt&m^&tK *° y ? ^m, s^T-fh y-m, w^m^mm. 
m«&fi^ mft&m±&#m. Bmmj&mmvkm. p i c km. 77 ^ y x/w ^ 

pT'i' y x ^ (familial British dement 

20 i a). 9 n^yy ^jVY—^-^-f (Creutzfe ldt-Jakob)|, 

sf;V7, — hy>"^7— (Ger s tmann — Strans s 1 er) 

mmm. (v^mm.mum) (bsek ^.tcn=-~— u±^t°>- (neu 

r o s e r p i n) £fA#:£# 0 Wm^m^m^h^m^mm^ 5 W£ b < « 
12 2^^flB«0|^it^J*5j;t>V^^^^J 0 
25 2 4. If^cDfSIS^l l^^fe^l S^tCllSic^b^^^t^ff^^ffl^l 6 

c - J u n N**g^^— if 3 tdiS c — J u n y 
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2 6. ^^t£^m#\ *°y^vv^>#§, ^>5^b>-^ ^U/hm^m&, 
mmtm. mn$m±&ttm. &mmm.mm\^ pic k^77^r;v ^ 

JJT'f 7 v-^- >-^T (familial British dement 

i a), ^o^5'7i^h-t3^ (Creutzf eldt-J-akob)^ 
Sf/uy^ h^rls — ^ h (Ger s tmann — Strans s 1 er) 

2££& £^#§ (^VJte»*WB#) (BSE), ^fc^^-n-fe/H; 0 ^ (n e u 
r o s e r p i n) j£tAf££# 9 ^tt^^T'fc SS»3fc©fl6H3fc 6 TO L < f* 

2 7. p 2 lSte-fb^ri— if 4 (PAK4K J NK/ S A P K— f V t fcf h y — 
drT"— if (J NK/SAPK- inhibitory kinase ; J I K) , 

PAK4 £ = — K-T-S^y K^-aWi"^^ — SSitFj I K£r=t 

MAP^t- if=¥^— if 7 (MKK7K MKK7^3-Ft5^!i?^l/tf 

2 8. ff*©*5HH7il7!)^mi OIi^v^-r^^^l :I l^fSifeoill^fe^cffiv^^ 
K1^7Ft*o-C, P 2 1ffitt^t-t'4 (PAK4K J NK/SAPK 
— tT h y — ^r-T"— if (J NK/SAPK— inhibitory kin 

a s e ; J I KK PAK4 ^n- Kt5*°^^ F\ J IKlr^Kt 

^>7}fy J*^ h\ PAK4?:^ b'-TZtf})**^* 1 ?- Yte^-tZ}^? ? 
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t <k lo<^ MAP^rf- if3f-J— if 7 (MKK7), MKK7^3- 
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Score = 57. 7 

299 YD I RADVWSLG I SLVELATGQFPY (IE$iJ«^ 9) 

492 YGPEVD I WSL6 1 MV I EMVDGEPPY (M&m^lO) 

Y D WSLGI E G PY 

(IE$>JM-11) 

Score = 45. 3 

1 20 LENLGEMGSGTCGQVWKMRFRKTGHV I AVKQM (IE*U#-S§-1 2) 

321 LDNF I K I GEGSTG I VC I ATVRSSGKLVAVKKM (iE5"J#^13) 
L N G G G V R G AVK M 

Score = 37. 0 

65 PTPPARPRHMLGLP (iE^JS-^14) 

105 PPPPARARQENGMP (iB^JS^-15) 
P PPAR R G P 

Score = 31. 4 

361 LTKDHRKRPKYNKLLEHSF I KR (IB*U#^17) 

553 LVRDPAQRATAAELLKHPFLAK (iB^JS-^18) 
L D R LL H F 

Score = 30. 9 

169 VVLKSHDCPY I VQCFGTF I TNTDVF I AMELM (IE*U#-5§-19) 
368 V I MRDYQHENVVEMYNSYLVGDELWVVMEFL 

V V ME 

Score = 27. 0 

33 DISPORPRPT-LQLPLANDGGSRSPSSESSPQHP (iE^iJ#-^21) 
226 DVAPNGPSAGGLAIPQSSSSSSRPPTRARGAPSP (iH9J#^-22) 

D P P L P SR P P 

Score = 27. 9 

58 SESSPQHPTPPARPR (fB^J#^-23) 

240 PQSSSSSSRPPTRAR (IB*U#^-24) 
SS PP R R 

Score = 26. 9 

51 GGSRSPSSESSPQHPTPPAR (mm^25) 

235 GGLA I PQSSSSSSRPPTRAR (!BfiJ##26) 
GG P S SS P AR 

Score = 25. 1 

34 I SPQRPRPTLQLPLANDGGSRS (iH^JS^-27) 
299 VSHEQFRAALQL-VVDPGDPRS (IB*iJ#-§§-28) 

S R LQL G RS 
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GST MKK7 



(-) (+) (-) (+) FLAG-PAK4 



(kDa) 
250 - 
150 - 
100 - 
75 " 

50 - 
37 - 

25 ~ 



MKK7 
PAK4 



3 4 



FLAG-PAK4 : - + 
HA-MKK7 : + + 



Cell lysate 
WB : a FLAG 



Cell lysate 
WB : a HA 



IP : a FLAG 
WB : a HA 



i HP ^ FLAG-PAK4 



HA-MKK7 



HA-MKK7 



BEST AVAILABLE COPY 
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WB : a FLAG 



Kinase assay 
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: pcDNA -FLAG -JNK3 
: pcDNA-HA-PAK4(M9) 

< FLAG -JNK3 

< HA-PAK4 

< Phospho c -Jun (1 -79) 



BEST AVAILABLE COPY 
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50 



Score = 59. 6 

299 YD I RADVWSLG I SLVELA (IB£iJ?i-S§-29) 

198 YDGKVD I WSLG 1 TC I ELA (IE5"J#-S§-30) 
YD D WSLG I ELA 
(iE*']#^11) 

Score = 39.0 

1 23 LGEMGSGTCGQVWKMRFRKTGHV I AVKQMRRSGNK (E9>J##31 ) 
27 LHE I GHGSFGAVYFATNAHTSEVVA I KKMSYSGKQ 
LEGGGV TVAKMSG 

Score = 30. 1 

7 EQKLSRLEAKLKOENREARRR I (BB9U#-5§-33) 

472 QKQL I ALENKLKAEMDEHRLKL (S5"JS^-34) • 
L LE KLK E E R 

Score = 28.9 

91 EIDQKLQEIMKOTGYL (IB$iJ#-s§-35) 
61 OTHEKWQD I LKEVKFL 
K Q I K L 

Score = 29.3 

102 QTGYLT I GGQRYQAE I NDL CE5»J*#37) 

761 OTRKLA I LAEQYEQS I NEM (E5US-SI-38) 
OT L I Y IN 

Score = 25.7 

6 LEQKLSRLEAKLKQENRE 0E5>JS^39) 
831 LEQRVSLRRAHLEQK I EE (E9JW40) 
LEQ S A L Q E 

Score = 26.4 

111 QRYQAE I NDLENL (E9JW41) 

291 QRTKDAVRELDNL (E5>J##42) 
QR L NL 

Score = 26.3 

201 TCAEKLKKRM (iE?iJ§#43) 

558 I CKEK I KEEM (MMm^U) 
CEKK I 

Score = 26.7 

236 KHGV I HRDVKPSN I LLD (IE$>]«*H5) 

273 RHDFVRRD-RPLRVL I D (E5»m-5§-46) 
H RD P L D 
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- + + : HA-JIK 

(kDa) 



250- 
150- 



HA-JIK 



100-[ 

75~ I * GST-MKK7 

50- 
37- 



5/6 



25 



I7g 



1 2 3 



HA-JIK 
FLAG-MKK7 

Cell lysate 
WB : a HA 



+ 
+ 



HA-JIK 



Cell lysate 
WB : a FLAG 



FLAG-MKK7 



IP : a HA 
WB : a FLAG 



FLAG-MKK7 



BEST AVAILABLE COPY 



urn****"*" 
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ism • '•'-•'"v • 

JIK : - - + 
JNK3 : - + + 



Phospho- 
GST-c-Jun 



BEST AVAILABLE COPY 
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SEQUENCE LISTING 

<110> DAI ICHI PHARMACEUTICAL CO. , LTD. 
CELESTAR LEXICO-SCIENCES, INC. 

<120> An inhibitor for MKK7 activation 

<130> GP03-1018PCT 

<150> JP P 2002-190909 
<151> 2002-06-28 

<150> JP P 2002-190910 
<151> 2002-06-28 

<160> 46 

<170> Patentln version 3. 1 

<210> 1 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 

<223> Partial sequence of MKK7, which is highly homologous to that (SEQ 
ID NO: 3) of PAK4 



<400> 1 

Asp Val Trp Ser Leu Gly He 
1 5 



<210> 2 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 

<223> Partial sequence of MKK7, which is highly homologous to that (SEQ 
ID NO: 4) of PAK4 



<400> 2 

Pro Pro Ala Arg Pro Arg 
1 5 
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<210> 3 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 

<223> Partial sequence of PAK4, which is highly homologous to that (SEQ 
ID N0:i) of MKK7 



<400> 3 

Asp He Trp Ser Leu Gly He 
1 5 



<210> 4 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC.FEATURE 

<223> Partial sequence of PAK4, which is highly homologous to that (SEQ 
ID NO: 2) of MKK7 " 



<400> 4 

Pro Pro Ala Arg Ala Arg 
1 5 



<210> 5 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, which is highly homologous to that (SEQ 
ID NO: 7) of JIK 



<400> 5 



Trp Ser Leu Gly He Ser 
1 5 
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<210> 6 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, which is highly homologous to that (SEQ 
ID NO: 8) of JIK 



<400> 6 

Leu Glu Ala Lys Leu Lys 
1 5 



<210> 7 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, which is highly homologous to that (SEQ 
ID NO: 5) of MKK7 



<400> 7 

Trp Ser Leu Gly He Thr 
1 5 



<210> 8 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, which is highly homologous to that (SEQ 
ID NO: 6) of MKK7 



<400> 8 

Leu Glu Asn Lys Leu Lys 
1 5 



<210> 9 
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<211> 24 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 9 

Tyr Asp He Arg Ala Asp Val Trp Ser Leu Gly He Ser Leu Val Glu 
15 10 15 

Leu Ala Thr Gly Gin Phe Pro Tyr 
20 



<210> 10 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 10 

Tyr Gly Pro Glu Val Asp He Trp Ser Leu Gly He Met Val He Glu 
15 10 15 



Met Val Asp Gly Glu Pro Pro Tyr 
20 



<210> 11 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence identical in the sequences of MKK7, PAK4 and JIK 



<400> 11 
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Trp Ser Leu Gly lie 
1 5 



<210> 12 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> MISC_FEATURE 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 12 

Leu Glu Asn Leu Gly Glu Met Gly Ser Gly Thr Cys Gly Gin Val Trp 
15 10 15 



Lys Met Arg Phe Arg Lys Thr Gly His Val He Ala Val Lys Gin Met 



<210> 13 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 13 

Leu Asp Asn Phe lie Lys He Gly Glu Gly Ser Thr Gly He Val Cys 
15 10 15 



He Ala Thr Val Arg Ser Ser Gly Lys Leu Val Ala Val Lys Lys Met 



20 



25 



30 



20 



25 



30 



<210> 
<211> 
<212> 
<213> 



14 
14 
PRT 
Homo 



sapiens 
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<220> 

<221> MISC_FEATURE 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 14 

Pro Thr Pro Pro Ala Arg Pro Arg His Met Leu Gly Leu Pro 
1 5 10 



<210> 15 

<211> 14 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 15 

Pro Pro Pro Pro Ala Arg Ala Arg Gin Glu Asn Gly Met Pro 
1 5 10 



<210> 16 

<211> 4 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence identical in the sequences of MKK7 and PAK4 

<400> 16 

Pro Pro Ala Arg 
1 



<210> 17 

<211> 22 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> misc_feature 
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<223> Partial sequence of MKK7, showing high score in the local aligrune 
nt between MKK7 and PAK4 



<400> 17 

Leu Thr Lys Asp His Arg Lys Arg Pro Lys Tyr Asn Lys Leu Leu Glu 
15 10 15 



His Ser Phe He Lys Arg 
20 



<210> 18 

<211> 22 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 18 

Leu Val Arg Asp Pro Ala Gin Arg Ala Thr Ala Ala Glu Leu Leu Lys 
15 10 15 



His Pro Phe Leu Ala Lys 
20 



<210> 19 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 19 



Val Val Leu Lys Ser His Asp Cys Pro Tyr He Val Gin Cys Phe Gly 
1 5 10 15 
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Thr Phe He Thr Asn Thr Asp Val Phe He Ala Met Glu Leu Met 
20 25 30 

<210> 20 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignrae 
nt between MKK7 and PAK4 

<400> 20 

Val He Met Arg Asp Tyr Gin His Glu Asn Val Val Glu Met Tyr Asn 
1 5 10 15 

Ser Tyr Leu Val Gly Asp Glu Leu Trp Val Val Met Glu Phe Leu 

20 • 25 30 

<210> 21 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 

<400> 21 

Asp He Ser Pro Gin Arg Pro Arg Pro Thr Leu Gin Leu Pro Leu Ala 
1 5 10 15 

Asn Asp Gly Gly Ser Arg Ser Pro Ser Ser Glu Ser Ser Pro Gin His 
20 25 30 

Pro 



<210> 22 
<211> 34 



WO 2004/002532 



PCT/JP2003/008179 



9/18 



<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 22 

Asp Val Ala Pro Asn Gly Pro Ser Ala Gly Gly Leu Ala He Pro Gin 
15 10 15 



Ser Ser Ser Ser Ser Ser Arg Pro Pro Thr Arg Ala Arg Gly Ala Pro 



Ser Pro 



<210> 23 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 23 

Ser Glu Ser Ser Pro Gin His Pro Thr Pro Pro Ala Arg Pro Arg 
15 10 15 



<210> 24 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



20 



25 



30 



<400> 



24 
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Pro Gin Ser Ser Ser Ser Ser Ser Arg Pro Pro Thr Arg Ala Arg 
1 5 10 15 



<210> 25 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignrae 
nt between MKK7 and PAK4 



<400> 25 

Gly Gly Ser Arg Ser Pro Ser Ser Glu Ser Ser Pro Gin His Pro Thr 
15 10 15 



Pro Pro Ala Arg 



<210> 26 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 26 

Gly Gly Leu Ala He Pro Gin Ser Ser Ser Ser Ser Ser Arg Pro Pro 
15 10 15 



Thr Arg Ala Arg 



20 



20 



<210> 
<211> 
<212> 
<213> 



27 
22 
PRT 



Homo 



sapiens 



WO 2004/002532 
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<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 27 

He Ser Pro Gin Arg Pro Arg Pro Thr Leu Gin Leu Pro Leu Ala Asn 
15 10 15 



Asp Gly Gly Ser Arg Ser 



<210> 28 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of PAK4, showing high score in the local alignme 
nt between MKK7 and PAK4 



<400> 28 

Val Ser His Glu Gin Phe Arg Ala Ala Leu Gin Leu Val Val Asp Pro 
15 10 15 



Gly Asp Pro Arg Ser 



<210> 29 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



20 



20 



<400> 29 



Tyr Asp He Arg Ala Asp Val Trp Ser Leu Gly He Ser Leu Val Glu 
15 10 15 



WO 2004/002532 §BlPCT/JP2003/008179 

12/18 

Leu Ala 



<210> 30 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 30 

Tyr Asp Gly Lys Val Asp He Trp Ser Leu Gly He Thr Cys He Glu 
15 10 15 



Leu Ala 



<210> 31 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



<400> 31 

Leu Gly Glu Met Gly Ser Gly Thr Cys Gly Gin Val Trp Lys Met Arg 
15 10 15 



Phe Arg Lys Thr Gly His Val He Ala Val Lys Gin Met Arg Arg Ser 
20 25 30 



Gly Asn Lys 
35 
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<210> 32 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 32 

Leu His Glu He Gly His Gly Ser Phe Gly Ala Val Tyr Phe Ala Thr 
15 10 15 



Asn Ala His Thr Ser Glu Val Val Ala He Lys Lys Met Ser Tyr Ser 



Gly Lys Gin 
35 



<210> 33 

<211> 22 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



<400> 33 

Glu Gin Lys Leu Ser Arg Leu Glu Ala Lys Leu Lys Gin Glu Asn Arg 
15 10 15 



Glu Ala Arg Arg Arg He 



20 



25 



30 



20 



<210> 34 
<211> 22 
<212> PRT 



<213> Homo sapiens 



<220> 



WO 2004/002532 
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<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 34 

Gin Lys Gin Leu He Ala Leu Glu Asn Lys Leu Lys Ala Glu Met Asp 
1 5 10 15 



Glu His Arg Leu Lys Leu 
20 



<210> 35 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



<400> 35 

Glu He Asp Gin Lys Leu Gin Glu He Met Lys Gin Thr Gly Tyr Leu 
1 5 10 15 



<210> 36 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 36 

Gin Thr His Glu Lys Trp Gin Asp He Leu Lys Glu Val Lys Phe Leu 
15 10 15 



<210> 37 
<211> 19 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignrae 
nt between MKK7 and JIK 



<400> 37 

Gin Thr Gly Tyr Leu Thr He Gly Gly Gin Arg Tyr Gin Ala Glu He 
15 10 15 



Asn Asp Leu 



<210> 38 

<211> 19 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 38 

Gin Thr Arg Lys Leu Ala He Leu Ala Glu Gin Tyr Glu Gin Ser He 
15 10 15 



Asn Glu Met 



<210> 39 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



<400> 



39 



WO 2004/002532 ^pPCT/JP2003/008179 

16/18 

a 

Leu Glu Gin Lys Leu Ser Arg Leu Glu Ala Lys Leu Lys Gin Glu Asn 
1 5 10 15 

Arg Glu 



<210> 40 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 

<400> 40 

Leu Glu Gin Arg Val Ser Leu Arg Arg Ala His Leu Glu Gin Lys He 
1 5 10 15 

Glu Glu 



<210> 41 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 

<400> 41 

Gin Arg Tyr Gin Ala Glu He Asn Asp Leu Glu Asn Leu 
1 5 10 



<210> 42 

<211> 13 

<212> PRT 

<213> Homo sapiens 



<220> 



WO 2004/002532 




PCT/JP2003/008179 



17/18 



<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 42 

Gin Arg Thr Lys Asp Ala Val Arg Glu Leu Asp Asn Leu 
1 5 10 



<210> 43 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> . misc_feature 

<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



<400> 43 

Thr Cys Ala Glu Lys Leu Lys Lys Arg Met 
1 5 10 



<210> 44 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 44 

He Cys Lys Glu Lys He Lys Glu Glu Met 
1 5 10 



<210> 45 

<211> 17 

<212> PRT 

<213> Homo sapiens 



<220> 
<221> 



misc_feature 



^^PCT/JP2003/0081 79 

18/18 



<223> Partial sequence of MKK7, showing high score in the local alignme 
nt between MKK7 and JIK 



<400> 45 

Lys His Gly Val lie His Arg Asp Val Lys Pro Ser Asn He Leu Leu 
15 10 15 



Asp 



<210> 46 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<223> Partial sequence of JIK, showing high score in the local alignmen 
t between MKK7 and JIK 



<400> 46 



WO 2004/002532 




Arg His Asp Phe Val Arg Arg Asp Arg Pro Leu Arg Val Leu He Asp 
15 10 15 
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